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ABSTRACT
This paper examines opportunities and obstacles to Chinese and international renewable energy devel-
opment through international synergies. Firstly, international involvement in the consultative drafting 
process of Chinese renewable energy regulation is considered, based on interviews in Chinese institu-
tions involved in this process. This evidence establishes that widespread institutional synergies have 
been established between Chinese and international renewable energy institutions, forming the basis for 
cooperation in regulatory development, technological research and development and joint renewable 
energy projects. The research interviews are then situated in the context of recent scholarly research 
on international investment synergies in China, focusing on licensing agreements, joint development, 
and mergers and acquisitions, in ‘learning hubs’ of concentrated renewable energy research and devel-
opment and large-scale commercialisation. obstacles are considered primarily in terms of non-tariff 
barriers and government procurement policies and practice. These measures have been a significant 
factor in China achieving its stated objective of substantial self-reliance in renewable energy produc-
tion. while there is widespread and continuing evidence of international institutional and investment 
synergies, this has not impeded the Chinese government’s planned dominance of the domestic market 
by Chinese firms. nonetheless, innovative technology is needed to advance China’s strategy of low-
carbon economic modernisation, such as smart grids, offshore wind and advanced thin film materials. 
while these may currently be specialised or niche areas, the scale of Chinese low-carbon develop-
ment presents substantial investment opportunities. The evidence presented in this paper of synergies 
between Chinese and international renewable energy institutions, and of investment synergies in inter-
national learning hubs in China, indicates that there is a functional basis for foreign invested enterprises 
to participate in these opportunities.
Keywords: barrier, Chinese, institutions, investment, opportunity, regulatory development, renewable 
energy, synergy, trade.
1 inTRoDUCTion
This paper examines the problem of how to maximise the mutual benefits of cooperation 
between Chinese and foreign/international renewable energy institutions and enterprises. 
Accordingly, international involvement in the consultative drafting process of Chinese renew-
able energy regulation is considered, based on interviews in Chinese institutions involved in 
this process. This evidence establishes that widespread institutional synergies have been 
established between Chinese and international renewable energy institutions, forming the 
basis for cooperation in regulatory development, technological research and development 
and joint renewable energy projects. The research interviews are then situated in the context 
of recent scholarly research on international investment synergies in China, focusing on 
licensing agreements, joint development, and mergers and acquisitions, in ‘learning hubs’ of 
concentrated renewable energy research and development and large-scale commercialisation. 
obstacles are then considered, primarily in terms of non-tariff barriers and government pro-
curement policies and practice, which have supported China’s achievement of its stated 
objective of substantial self-reliance in renewable energy production. nonetheless, innova-
tive technology is needed to advance China’s strategy of low-carbon economic modernisation, 
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such as smart grids, offshore wind and advanced thin film materials. while these may cur-
rently be specialised or niche areas, the scale of Chinese low-carbon development presents 
substantial investment opportunities. The evidence presented in this paper of synergies 
between Chinese and international renewable energy institutions, and of investment syner-
gies in international learning hubs in China, indicates that there is a functional basis for 
foreign invested enterprises to participate in these opportunities.
China’s overall policy framework for renewable energy development is grounded in its 
complementary economic modernisation and climate change objectives, which forms the 
basis for state support of renewable energy development through both state-related and private 
sector institutions. The relationship between climate change mitigation and economic mod-
ernisation is clearly set out in the national Development and Reform Commission (nDRC) 
Climate Change whitepaper (2011): ‘China will foster the concept of green and low-carbon 
development, and take addressing climate change as an important strategy for its economic 
and social development as well as an important opportunity for economic restructuring and 
the transformation of its economic development pattern’ State Council [1]. An important influ-
ence has been Hu Angang’s account of the success of nations that have benefitted from ‘waves 
of industrialisation and modernisation [that] have been tied to the emergence of important new 
energy technologies’ [2]. Similarly, both Zhou Dadi, former Director of the nDRC’s Energy 
Research institute and Chinese premier li Keqiang have argued that China must remain com-
petitive with developed nations that are decarbonising their economies [3]. This relationship 
between renewable energy and China’s economic objectives is reflected by its inclusion as an 
emerging, strategic industry in the 12th Five-Year plan national people’s Congress [4]. Thus, 
renewable energy development is a core element of China’s strategy for economic develop-
ment through low-carbon, high technology innovation. This policy position has formed the 
basis for the development of specialist renewable energy institutions and their collaborative 
projects with international institutions, as well as private sector investment synergies.
2 pRoBlEm STATEmEnT AnD oBJECTiVES
This paper examines the problem of how to maximise the mutual benefits of cooperation 
between Chinese and foreign/international renewable energy institutions and enterprises. The 
objective is to identify obstacles to such international cooperation, and opportunities to 
enhance it through international institutional collaboration and private sector research and 
development (R&D) and investment synergies. while renewable energy R&D and invest-
ment clearly involves technological and financial aspects, the focus of this paper is on 
regulatory and policy aspects.
Accordingly, the basis for international cooperation in international institutional collabo-
ration and private sector research and development (R&D) and investment synergies is 
considered. obstacles to international cooperation created by non-tariff barriers, government 
procurement measures and policy of Chinese renewable energy self-sufficiency are then 
examined. Findings and conclusions are based on this analysis.
3 inTERnATionAl inSTiTUTionAl SYnERgiES
international institutional cooperation has formed an important basis for governmental and 
private sector linkages in the Chinese renewable energy field. As such, it forms an important 
basis for the international investment synergies discussed in the following section. interna-
tional input into the Chinese renewable energy consultative drafting process began in earnest 
with the drafting of the Chinese Renewable Energy law in the early 2000s [5]. At this time, 
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the national Development and Reform Council (nDRC) Drafting group for the Renewable 
Energy law organized symposiums, which were the only way international organizations 
and individuals could directly input into the consultative drafting process. organizations 
involved in these symposiums given included the world Bank, the Asian Development Bank, 
the United nations Development program and the US Energy Foundation. within the nDRC 
drafting group, sub-groups investigated renewable energy laws of different countries.  overall, 
the USA and germany were the most influential countries in the drafting process [6]. A sep-
arate ‘Academic Drafting group’ based at Tsinghua University also undertook extensive 
comparative research on developed, developing and transition countries’ renewable 
 energy-related laws [7].
This section does not provide an overall account of major international collaborative pro-
jects such as the world Bank funded China Renewable Energy Scale-up project (CRESp), 
which have been the subject of several other studies. Rather it provides interview evidence of 
the ways in which Chinese renewable energy institutions collaborate with international 
organisations the regulatory research and drafting process. As such it provides detailed infor-
mation as to the ways in which international institutional cooperation has been implemented 
in Chinese renewable energy development. This process of cooperative regulatory develop-
ment forms a significant element of the basis for the investment synergies discussed in the 
following section. Firstly, the East Asia Secretariat of the intergovernmental and private sec-
tor Renewable Energy and Energy Efficiency partnership (REEEp) is hosted by the Chinese 
Renewable Energy industry Association (CREiA). CREiA’s international role includes the 
involvement of international renewable energy firms in its workshops, conferences and exhi-
bitions. CREiA has also worked with the United nations Development and Environment 
programs, the world Bank, the US Energy Foundation, the Sino-Danish Renewable Energy 
Development project, and the European Union. CREiA applies to these organizations for 
research funding, but remains independent in conducting research relating to Chinese renew-
able energy development [8]. megan Tang cited the US Energy Foundation, however, as an 
example of direct international participation in CREiA research through provision of special-
ist expertise. These internationally supported projects have had both a research and a project 
implementation focus. She indicated that REEEp is only involved in regulatory development 
in China through its support of CREiA research projects REEEp [9].
The China national Renewable Energy Centre (CnREC) was established under the 
Sino-Danish Renewable Energy Development program in 2012. it provides comprehensive 
regulatory research for the national Energy Agency and the State Council, as well as research 
and technical expertise for renewable energy-related standards and overall industry develop-
ment. CnREC plays a complementary role to the ministry of Science and Technology 
(moST) with respect to demonstration projects, by providing specialist renewable energy- 
related expertise CnREC [10]. Aspects of CnREC’s cooperative relationship with its Danish 
partner include a China Renewable Energy Analysis model (based on a Danish model), and 
a Renewable Energy information and Analysis Database of national and international data on 
renewable energy development, in cooperation with the international Energy Agency and 
other international experts, and support from the Danish Energy Agency regarding method-
ology [11]. CnREC’s administrative structure includes a Danish Chief Expert and several 
international members of the Advisory Committee Sandholt CnREC [12].
Shi Jingli’s responses regarding the relationships between Chinese renewable energy insti-
tutions and international institutions were consistent with those of megan Tang. in terms of 
project selection, she said that the CnREC applies to many organizations for support includ-
ing The US Energy Foundation, the China Renewable Energy Scale-up project (CRESp) and 
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the Asian Development Bank. CnREC generally is generally free to come up with its own 
projects and business plans, but will ‘discuss projects with different organizations.’ She also 
referred to the direct involvement of the Energy Foundation/Centre for Resource Solutions 
(CRS) in CnREC renewable energy projects, through provision of specialist expertise. in 
more cultural or attitudinal terms, she observed that at CnREC ‘we often say there are no 
boundaries for research’ [13].
neither Chinese nor foreign invested private enterprises directly (at least openly) 
 participate in the consultative drafting process. They do provide information relevant to 
regulatory measures, for example details of prices and materials relevant to an investigation 
into alleged dumping of poly silicon into China [14]. private firms also participate in 
 conferences specifically designed to gather feedback on regulatory measures organised by 
Chinese renewable energy institutions such as CREiA, and CnREC [13]. membership in 
Chinese industry organisations of both Chinese and foreign invested enterprises can be an 
effective means of indirectly influencing government. For example, the Tianjin wind 
Energy Association (TwEA) organised a conference aiming to delay implementation of a 
barriers to entry regulation on wind turbine manufacturers in 2011. Due to the importance 
of the wind turbine manufacturing industry in Tianjin, the TwEA’s proposed conference 
was supported with alacrity by the Tianjin local government and the Tianjin Development 
and Reform Commission. The conference was attended by representatives of the central 
government ministry of information and industry, and was successful in delaying 
the  measure [15].
The interviews and other evidence established that international participation has been a 
significant feature of Chinese renewable energy regulatory development from at least the 
early 2000s. its salient aspects include participation in conferences organised by Chinese 
renewable energy institutions, hosting visiting Chinese delegations, participating in jointly 
conducted research, funding research conducted by Chinese institutions, provision of data 
and expertise through international organisations such as the international Energy Agency 
and the world Bank, and joint establishment of major national renewable energy institutions 
such as the Sino-Danish China national Renewable Energy Centre. These processes of 
 cooperative regulatory development have formed an important basis for the emergence of 
the private sector research and development and investment synergies discussed in the 
 following section.
4 inTERnATionAl inVESTmEnT SYnERgiES
A significant feature of Chinese and indeed global renewable energy development is the 
increasing trend towards internationalisation of R&D and investment. Together with the insti-
tutional synergies discussed in the previous section, this significantly contributes to the basis 
for involvement of foreign invested enterprises in China’s large-scale renewable energy 
development. This trend is largely occurring through the increasing diversity of means of 
technology transfer - primarily licensing agreements, joint development, and mergers and 
acquisitions [16]. These developments, and the resultant globalised ‘learning hubs’ or net-
works evolving in major centres of renewable energy development such as China, are creating 
a substantially private sector driven actuality of technology innovation less characterised by 
national borders [17]. indeed China’s pV manufacturing industry was created extraordinarily 
rapidly, largely on the basis of licensed and imported equipment and outright purchase of 
foreign firms in order to acquire technology [17],[16]. nonetheless increasing joint research 
and development of technologies, as opposed to simply acquiring foreign technology, reflects 
China’s ambition to move up the value chain towards an innovation driven economy. 
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more broadly, this is representative of the sharply increasing globalisation of clean energy 
technology, with China dominating the rising trend of investment by developing economies 
in developed country markets [18]. Such international commercial synergies may provide an 
optimal approach for Chinese industry development, in terms of utilising leading technology 
(both Chinese and international) to address technical implementation issues such as technical 
standards and grid integration of high proportions of renewable energy.
in turn, this cooperative approach could be a factor in easing trade tensions regarding 
market access in China, for example in large-scale wind projects. To some degree this 
would mark a change in direction from the existing Chinese policy of ‘domestic manufac-
turing capacity based mainly on China’s own ipR’s satisfying the need for deploying 
renewable energy on a large scale in China’ nDRC [19]. while renewable energy is a cat-
egory of encouraged foreign investment in China ministry of Commerce [20], overall 
trends in recent years have been more towards ownership of generation assets by Chinese 
utilities and other state-owned entities, and financial support of domestic manufacturing 
entities [21], and outbound Chinese investment in the sector. while data regarding such 
commercial transactions is not consistently available, several public and private sector 
reports have endeavoured to quantify these trends. For example, between 2003 and 2013, 
54 (out of 124) outbound Chinese direct foreign renewable energy investments for which 
financial data was available invested almost US$40 billion in total [18]. one factor driving 
this trend is the need to grow export markets for Chinese manufactured renewable energy 
products, particularly in the context of declining subsidy support from some developed 
country governments. in turn, this provides a rationale for large-scale financial support of 
Chinese companies making such investments through state-related banks [18]. China is 
now the fifth-largest investor in other emerging markets, with $US 19.7 billion since 2005 
[22]. in the context of overall Chinese investment into the EU exceeding that of the EU 
members into China, Chinese entities have made renewable energy investments in most EU 
countries. in contrast, the highest levels of renewable energy investment into emerging-mar-
kets in the past decade have been Chile (91 projects totalling $28.7bn; Romania (91 
projects, $25.4bn); and Brazil (76 projects, $20.5bn). China is eighth (78 projects, 12.3bn) 
[23]. These broader investment trends form the context for the evaluation in the following 
section of limiting factors on the participation of foreign invested enterprises in the Chinese 
renewable energy sector.
5 oBSTAClES To inTERnATionAl inVESTmEnT SYnERgiES
This section considers non-tariff barriers and government procurement policies that have 
constrained the participation of foreign invested entities in the Chinese renewable energy 
industry. nDRC medium to long-Term plan for Renewable Energy (2007) paragraph 5.5 
stated China’s strategy of substantial self-reliance in the renewable energy sector:
By 2010, a basic system of renewable energy technologies and industry will have been 
established, so that equipment capability based mainly on domestic manufacture will have 
been established. By 2020, a relatively complete renewable energy technology and system 
will have been established, so that domestic manufacturing capacity based mainly on China’s 
own ipR’s will have been established, satisfying the need for deploying renewable energy on 
a large scale in China. nDRC [19]
As Johanna lewis argues: ‘China always intended for its wind industry to ultimately con-
sist of Chinese-owned firms and Chinese-owned technology, and it established a national 
innovation system that left little to chance in ensuring that this goal was met’ [16]. more 
specifically, imported wind turbines were exempt from customs duties from 1990 to 1995 to 
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promote wind development. As the Chinese wind turbine industry developed, higher duties 
were imposed on imported complete turbines and a lower duty on imported components, in 
order to encourage local turbine manufacture with some use of international components that 
China was unable to produce [24]. Similarly, as an international Renewable Energy Agency 
(iREnA) and global wind Energy Council (gwEC) report observes, 70% local content 
provisions for wind turbines were abolished in 2010 after ‘the domestic industry had been 
fully established with companies covering the whole supply chain and international players 
coming to set up their manufacturing facilities in China’ [25]. Similarly, a 2012 plan for solar 
energy specified that 80% of production equipment and associated materials for photovoltaic 
cells was to be produced domestically by 2015 [26].
According to the iREnA/ gwEC report, the wind concession program promoted domestic 
projects through competitive bidding. For example, in 2009 seven domestic projects were 
selected to supply over 5 gw of wind to 25 projects in three sites in inner mongolia and 
Hebei provinces. This program has been dominant in Chinese wind development, with seven 
10 gw-size development areas being selected in six provinces since 2009. large-scale con-
cession tenders also played a significant role in promoting the development of the wind power 
sector during its earlier stages [25]. By 2013, the ‘Big Five’ Chinese power producers and a 
small number of major state-owned enterprises held over 80% of the total wind power mar-
ket. The remaining 20% is increasingly owned by Chinese utilities owned by provincial 
governments. ‘private enterprise and foreign-owned developing businesses represent a lim-
ited share of the total wind capacity of the country’ [25]. while the contentious issues of 
subsidies is beyond the scope of this paper, international disputes have included loans at 
preferential interest rates as well as direct subsidies. For example, Joel Eisen indicates that 
‘the state-owned China Development Bank made $42 billion in loans in 2010 to solar and 
wind energy companies, a sum that well exceeds comparable financing levels in the United 
States’ [27].
government procurement (gp), while not the subject of litigation in the wTo dispute 
resolution system, has nonetheless been the subject of some international tension. The value 
of Chinese gp is around 20% of the gDp, roughly the size of the South Korean economy EU 
Chamber of Commerce [28]. As China is not a signatory party to the wTo plurilateral Agree-
ment on government procurement (the gpA), this issue has been approached on a diplomatic 
level and through such commercial organizations as the EU Chamber of Commerce. Chinese 
gp has been prominently debated in relation to contracts for large-scale wind farm develop-
ment. According to an EU Chamber of Commerce Report, the primary concerns of EU 
business leaders operating in China surveyed ‘related to obtaining accurate information as to 
tenders including detailed bid evaluation criteria, the decentralization of tenders leading to 
increased costs and reduced transparency, unfair implementation of gp awards and unsatis-
factory appeals procedures’ EU Chamber of Commerce [28]. As wang ping argues: ‘. . . it is 
evident that in recent years China has intensified the use of government procurement as a 
policy instrument to promote national industrial and environmental policies’ [29]. more spe-
cifically, gp has been used to promote renewable energy-related products. This was 
implemented through nDRC Circular 618 2009, which ‘identified six broad categories of 
products that were to be targeted, one of which was ‘‘new energy and equipment’’’ [26]. 
Sub-categories included wind, solar, and biomass technologies. it is important to note, how-
ever, that allegations of protectionism in the renewable energy sector do not only relate to 
China. For example, melendez-ortiz et al. argue that national procurement regimes in gen-
eral show ‘evidence of opacity, lack of accountability and discrimination’ [30]. Thus, Chinese 
government procurement processes lacking in transparency regarding bid criteria and 
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decision-making processes must be viewed in this international context. nonetheless Chinese 
non-tariff barriers and government procurement policies must be considered as constraining 
factors on the participation of foreign invested enterprises in China’s large-scale renewable 
energy development, and thus on the impact of the institutional and investment synergies the 
subject of this paper.
6 pRoSpECTS FoR inTERnATionAl SYnERgiES
Reforms to international trade-related measures such as government procurement, non-tariff 
barriers and subsidies may have little more than incremental advantages for foreign invested 
enterprises in China. This is primarily because large-scale Chinese firms already dominate 
the wind, solar and hydro domestic market. Despite China’s substantial renewable energy 
industrial self-sufficiency, market opportunities for foreign enterprises in China continue to 
exist for the same reasons they have in the past – to provide advanced technology and skills 
needed for Chinese economic development and modernisation. opportunities are likely to 
present in areas requiring technology upgrading and innovation, as opposed to areas of rela-
tively mature technology such as onshore wind turbine manufacture and wind farms. Recent 
examples from private sector analysis and media reports include foreign involvement in off-
shore wind projects, smart grid technology [31] and advanced thin film photovoltaic materials 
[32]. while these are currently specialised niche or prospective technologies, this is not to say 
that scale of the potential market is small. China’s increasingly credible intellectual property 
rights regime provides some assurance in the context of joint development [17]. nonetheless 
technology transfer or sharing is likely to be a central element of joint venture or licensing 
agreements, perhaps providing more certainty in terms of financial outcomes of rolling out 
technology in China. while assessment of prospects of foreign invested firms is well beyond 
the scope of this paper, total foreign direct investment in China remains at very high and 
increasing levels Chinese ministry of Commerce [33]. This indicates a significant degree of 
acceptance of foreign ownership and profit repatriation by foreign invested enterprises in 
China. Despite continuing substantial Chinese ownership in the energy sector post market 
reforms [34], present trends indicate that foreign investment/equity interest will continue to 
be encouraged by the Chinese government and viable in specific areas requiring technology 
innovation and upgrading. it is probable that China, and indeed the world, is in the early 
stages of the transition to a low-carbon economy. given the scale of the Chinese economy, 
and the clear policy and financial commitment the Chinese central government has made to 
low-carbon development, opportunities for foreign invested firms in the renewable energy 
field are likely to remain significant.
7 FinDingS
7.1 international institutional cooperation
international participation has been a significant feature of Chinese renewable energy 
 regulatory development from at least the early 2000s. it includes participation in 
 conferences organised by Chinese renewable energy institutions, jointly conducted 
research,  funding research conducted by Chinese institutions, provision of data and 
 expertise, and  establishment of institutions such as the Sino-Danish China national 
Renewable Energy Centre.  Cooperative regulatory development, implemented through 
these means, has formed an important basis for private sector research and development 
and investment  synergies.
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7.2 international investment synergies
A significant feature of Chinese and global renewable energy development is an increasing 
trend towards internationalisation of R&D and investment. This trend is largely occurring in 
China through licensing agreements, joint development, and mergers and acquisitions. while 
renewable energy is a category of encouraged foreign investment in China, overall trends in 
recent years have been more towards ownership of generation assets by Chinese utilities and 
state-owned entities, financial support of domestic manufacturing entities, and outbound 
 Chinese investment in the sector.
7.3 obstacles to international investment synergies
China has pursued a policy of renewable energy self-sufficiency, as stated in planning docu-
ments of the national Development and Reform Commission. This policy has been an 
element of the rationale for non-tariff barriers favouring import substitution by Chinese man-
ufactured renewable energy-related products. Chinese government procurement and related 
measures have also formed a significant element of state-based economic support of Chinese 
domestic renewable energy production.
7.4 Future opportunities for research and investment cooperation
opportunities are more likely to present in areas requiring technology upgrading and innova-
tion, as opposed to areas involving relatively mature technology. Technology transfer or 
sharing is likely to be a significant element of joint venture or licensing agreements, and has 
the potential to provide a degree of certainty with respect to risks of rolling out technology in 
China. presently niche areas of emerging high technology may represent significant market 
opportunity, given the scale of Chinese renewable energy development. investment synergies 
based on existing trends have the potential to ameliorate both international trade tensions, 
and technical implementation issues in Chinese renewable energy development. international 
institutional cooperation has been and can continue to be a key element of private sector 
synergies in the Chinese renewable energy sector.
8 ConClUSionS
international institutional synergies contribute to the Chinese regulatory process through reg-
ulatory research and consultative drafting. This collaborative approach facilitates private 
sector investment synergies, increasingly implemented through licensing, joint venture 
agreements and m&A in international ‘learning hubs’ in China. Hence, despite China’s 
 policy of substantial self-reliance in the renewable energy sector, non-tariff barriers directed 
toward import substitution, government procurement policies and related investment trends, 
there is a functional basis for foreign investment. opportunities for international investment 
are most likely to present in areas of advanced technology. given the scale of Chinese 
 renewable energy development, current niche areas of high technology may represent 
 significant market opportunity. This has the potential to ameliorate international trade 
 tensions, and to address technical implementation issues through application of leading edge 
technology in China. The interview evidence of productive international institutional cooper-
ation in Chinese regulatory development provides a considerable basis for optimism that this 
can be achieved.
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